A new and efficient strategy, the synthesis of novel quinazoline derivatives via the cyclization of N,N'-disubstituted thiourea derivatives in the solvent of acetontrile and aqueous NaOH under ultraviolet light irradiation, has been developed. All of these compounds were characterized by IR, 1 H NMR, 13 C NMR, Elemental analysis and Mass spectrometry.
Introduction
Quinazoline derivatives have attracted a great deal of interest, mainly concern for their synthesis, reactions and biological properties, as this structure appeared in a large number of pharmaceutical agents and natural products.
1 These compounds were endowed with a large spectrum of biological activities, including remarkable antiinflammatory, 2 antifungicidal, 3 antibacterial, 4 antihypertensive, 5 α1-adrenoceptor antagonists, 6 antiplasmodial 7 and inhibitors of the epidermal growth factor receptor (EGFR). 8 In this rapidly developing field, many synthetic approaches have been reported using conventional solution phase synthesis with different starting materials, such as 4-chloro-quinazoline, 9 2-nitrobenzoic acid, 10 anthranilic acid, 11 2-aminobenzonitrile 12 and anthranilamide. 13 Since solution phase synthesis usually required tedious workup after each reaction step, several research groups developed new methods for the synthesis of quinazolines in recent years, such as solid-phase, 14 microwaves, 15 cyclization, 16 oxidation, 17 one-pot synthesis 18 and electrocyclization. 19 Most of these new methods afforded good yield and short-time consuming, but the materials used for the synthesis was either unavailable or requireing muti-step preparation. Although quninazoline derivatives have been synthesized successfully, photochemical method utilized for the synthesis of quinazoline derivatives has scarcely been reported. 20 In continues our effort for the synthesis of heterocycle compounds, we hereby reported the synthesis of novel quianzoline derivatives via the cyclization of N,N'-disubstituted thiourea derivatives (1a-f) under ultraviolet light irradiation (Scheme 1). 
Results and Discussion
The N,N'-disubstituted thiourea derivatives 1a-f were prepared as described in the literature. 21 The photocyclization of thiourea derivative 1a with a high-pressure mercury lamp (365 nm) in acetonitrile under N2 protection at room temperature was chosen as a model reaction. Initially, the photochemical experiment in the presence of organic base (triethylamine) and inorganic base (sodium hydroxide) were explored. 20 It was found that no desired product was obtained in the presence of triethylamine when the starting material 1a was irradiated for 48 h with a highpressure mercury lamp (365 nm) in acetonitrile under N2 at room temperature. However, when the 2 molL -1 NaOH was used, the photocyclization reaction proceeded smoothly, and the desired quinazoline derivative 2a was obtained. It was obvious that the photocyclization could be carried out smoothly under stronger base condition. Using above reaction conditions, a series of novel quinazoline derivatives 2a-f were successfully synthesized in moderate yields using the thiourea derivative 1a-f (Table 1) . It was found that substituent effects were the key factor in reaction yield. The more electron-withdrawing groups connected with quinazoline ring, the higher yields of products were obtained. The reaction yield reached the yield of 44%-55%.
N, N'-disubstituted thiourea 1a-f were respectively added in the mixed solvent of acetontrile and aqueous NaOH, stirred either at room temperature or refluxing for 48 h without ultraviolet light irradiation, only the starting materials were found.In addition, N, N'-disubstituted thiourea 1a-f were respectively dissolved in acetontrile without adding aqueous NaOH by ultraviolet light irradiation for 48 h, but no new compound was isolated except for the starting materials. It was shown that the aqueous NaOH and ultraviolet light irradiation were all necessary conditions for the synthesis of the title compounds. Formation of the quianzoline derivatives from N,N'-disubstituted thiourea derivatives 1 can be explained by the following mechanism (Scheme 2). 
Scheme 2
According to this mechanism, the first step was the formation of anionic thiocarbonyl sulphur of the thioamide bond in basic medium, and the second step was the formation of anionic radical species by photoinduced electron transfer 22 and which was followed by the intramolecularly substitution the hydrogen radical of benzene to obtain the final product. The structures of all compounds 2a-f were established on the basis of elemental analysis and spectral data. The IR spcetral data of compounds 2a-f showed bands at 3430-3440 cm -1 and 1520-1540 cm -1 due to N-H and C=N, respectively. The 1 H NMR spectra of 2a-f exhibited a broad singlet in the δ 7.29-8.15 range accounting for amino protons, the region of δ 7.10-9.05 accounted for aromatic protons. In the 13 C NMR spectra of synthesized compounds, the signals observed in the region of δ 158-161 and 157-158 accounted for (C-4) and (C-2), respectively.
Conclusions
In conclusion, we have developed a new approach by photochemistry for the synthesis of quinazoline derivatives. A series of novel 4-arylamino-2-phenyl-6-substituted-quinazoline have been synthesized by the irradiation of N,N'-disubstituted thiourea derivatives in the MeCN/NaOH medium. This synthetic reaction has the advantages of readily available starting materials, mild reaction conditions, and simple manipulations.
Experimental Section
General. The solvent and all reagents used in this study were purchased from commercial suppliers and were used as received. Melting point was taken on a Yanagimoto MP-500 apparatus and uncorrected. IR spectra were measured on a BIO-RAD FTS 3000 spectrometer using KBr disks. The 1 H NMR spectra and 13 C NMR spectra were recorded on a Bruker Avance 300 MHz and 500 MHz nuclear magnetic resonance spectrometer with CDCl3 as the solvent and TMS as the internal standard. EI-MS spectra were measured on a Waters Xevo-TQMS (HPLC-MS). The elemental analysis was performed on FLASH EA1112 elemental analyzer.
General procedure for preparation of 4-Arylamino-2-phenyl-6-substituted-quinazoline (2)
To N,N'-disubstituted thiourea (0.5 mmol) in a quartz tube was added MeCN (300 mL) and aqueous NaOH (20 mL, 2 molL -1 ). The mixture, deaerated by nitrogen purging for 1 h, was stirred and irradiated under a high-pressure mercury lamp (365 nm) and for given hours. After completion of the reaction (checked by TLC), the reaction mixture was separated, the organic layer was washed with brine, dried over anhydrous Na2SO4, and concentrated by evaporation. The residue was purified by column chromatography on silica gel with eluting CH2Cl2-MeOH (120:1) to give the desired product. The physical and spectra data of the compounds 2a-f are as follows: 
4-(4-Methoxyphenylamino)-2-Phenylquinazoline (2a

4-(2-Chlorophenylamino)-8-Methyl-2-phenylquinazoline (2b
